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The experiment material is a new kind of Al-Li-Cu-Mg alloy which is aged to T8 status, with t=1.8 mm in thickness.
Its chemical components are listed in table 1, and its mechanical properties in longitudinal direction (LD) and transversal direction (TD) of rolling fibre at room temperature are listed in table 2 which shows a little anisotropy properties. Key parameters influencing the creep forming result are target material thickness, temperature of creep forming, time period of creep forming, radius of pre-bend. Orthogonal design method is used to setup experiments due to the quantity of influence factors. In this paper, as the target material thickness is fixed, time period of creep forming (Factor A), temperature of creep forming (Factor B) and radius of pre-bend (Factor C) are selected as the designing variables with 4 response levels which are shown in Table 3 . Experiments of variable creep forming parameters are carried out by the orthogonal array of L 16 (4 5 ) [11] which are shown in Table 4 . Pre-bend is imposed with special tool as shown in figure 1 , then creep formed in electric thermostat-box. The dimensions of the test Al-Li alloy plates are 260×70 mm. 
Springback ratio
The contour precision of part component is one of the most important objective for sheet metal forming and creep forming is no exception. The general contour error is 0.5 mm or less for sheet panel component. Experiments are carried out to obtain the relationship between the process parameters and springback ratio (SR), which can established the fundamental technical base for precise creep forming. The effects of key parameters on creep forming in the dominant deforming direction are investigated using range method. The springback is defined as shown in figure 2.
Fig. 2 Definition of springback
So the calculation of springback rate is shown as follows,
The experimental range analysis results are shown in The influential ability of each parameter on creep forming can be obtained by the experimental data analysis. As shown is figure 3, the horizontal component is parameter level of each factor and the vertical component is the springback ratio which shows as K ij /4 in figure 3 . The springback ratio decreases with the time period of creep forming and the temperature, increased with the radius of pre-bend, which shows the viscoplastic deformation characteristic from T8
status. 
where
and p is times of repetition, n is number of level.
Thorough the formula deduction, the equation with values for the relationship between springback ratio and process parameters is, 
Material property test
Specimens of uniaxial tension test are heat treated with the fundamental experiment as well. The influence rule of the process parameters on material properties are shown in Fig. 5 and Fig. 6 Based on the influencing laws of the process parameters on material properties, the heat treatment parameters of 172 ºC/24h is selected. There are no significant changes in grain size and the microstructures before and after creep forming, which is shown is Fig. 7 . Because the temperature of creep forming is low and the time period of creep forming is short. The mechanical properties test also can demonstrate that this Al-Li alloy is no much overaged from T8 status. 
Conclusion
For creep forming on the new Al-Li-Cu-Mg alloy, the most influential factor is the temperature, the next is time period, and the last is radius of pre-bend. The springback ratio decreases with the temperature and time period, increases with radius of pre-bend.
The equation model derived from experimental data by regressive analysis method is accurate and can describe the relationship between the springback ratio and creep parameters, which is validated by creep forming experiment of a typical welded reinforced panel component.
